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(54) In- vehicle navigation system 

(57) An in-vehicle navigation system is capable of 
reducing a burden on the user for utilizing an audio ma- 
nipulation function. In response to a manual input ma- 



nipulation, the navigation system audibly or visually 
presents an audio manipulation phrase which is used 
when the manipulation is performed through an audio 
manipulation. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to an in-vehicle 
navigation system for displaying a current position of a 
vehicle, and more particularly, to an in-vehicle naviga- 
tion system which comprises an audio manipulating 
function. 

2. Description of Related Art 

[0002] An in-vehicle navigation system which utilizes 
GPS (Global Positioning System) satellites orthe like to 
detect a current position of a vehicle and display the cur- 
rent position on a display has been commercially avail- 
able. 

[0003] In addition, an in-vehicle navigation system 
having an audio manipulating function has been recent- 
ly introduced for enabling a user to perform a variety of 
manipulations through the user's voice. Such an in-ve- 
hicle navigation system has been previously registered 
with audio manipulation phrases corresponding to a va- 
riety of manipulations for use in implementing the ma- 
nipulations, for example, "ENLARGE MAP" or 
"CHANGE ROUTE". Then, as the user speaks one of 
the registered audio manipulation phrases as it is, the 
in-vehicle navigation system searches for a manipula- 
tion corresponding to the audio manipulation phrase 
from the registered contents to perform the manipula- 
tion. 

[0004] However, since the in-vehicle navigation sys- 
tem is provided with a large number of manipulation 
items, the user must have learnt all of registered audio 
manipulation phrases before he utilizes the audio ma- 
nipulating function. 

OBJECT AND SUMMARY OF THE INVENTION 

[0005] The present invention has been made to solve 
the above problem, and an object of the present inven- 
tion is to provide an in-vehicle navigation system which 
is capable of reducing a burden on the user for utilizing 
the audio manipulating function. 
[0006] An in-vehicle navigation system according to 
the present invention has a manipulation setting part for 
performing settings in accordance with a manual input 
manipulation or an audio input manipulation. The in-ve- 
hicle navigation system includes an audio manipulation 
information generator responsive to the manual input 
manipulation for generating audio manipulation phrase 
data indicative of an audio manipulation phrase for au- 
dibly prompting the same manipulation as the manual 
input manipulation, and an audio manipulation phrase 
display unitfor displaying the audio manipulation phrase 
indicated by the audio manipulation phrase data. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0007] 

5 Fig. 1 is a block diagram illustrating the configura- 
tion of an in-vehicle navigation system according to 
the present invention; 

Fig. 2 is a table showing the correspondence 
among each key input manipulation, a manipulation 

10 code, and an audio manipulation phrase which 
should be spoken for performing the key input ma- 
nipulation through an audio manipulation; 
Fig. 3 is a table showing the correspondence 
among a sequence of predetermined key input ma- 

J 5 nipulations, a manipulation code, and an audio ma- 
nipulation phrase which should be spoken for mak- 
ing a manipulation eventually resulting from the se- 
quence of key input manipulations through the au- 
dio manipulation; 

20 Fig. 4 is a flow chart illustrating an example of a ma- 
nipulation execution flow according to the present 
invention; 

Fig. 5 is a diagram illustrating an exemplary display 
when an audio manipulation phrase is displayed; 
25 Fig. 6 is a flow chart illustrating an example of a ma- 
nipulation execution flow in another embodiment of 
the present invention; 

Fig. 7 is a flow chart illustrating an example of a ma- 

nipulation exec ution flow in another embodiment of 

30 the present invention; and 

Fig. 8 is a flow chart illustrating an example of a ma- 
nipulation execution flow in another embodiment of 
the present invention. 

35 DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0008] In the following, embodiments of the present 
invention will be described in detail with reference to the 
accompanying drawings. 
40 [0009] Fig. 1 illustrates the configuration of an in-ve- 
hicle navigation system according to the present inven- 
tion. 

[0010] In Fig. 1 , an absolute position detector circuit 
21 receives electric waves from GPS (Global Position- 

45 ing System) satellites, not shown, to calculate the abso- 
lute position coordinates and heading of a vehicle in 
which it is equipped, and supplies a controller 100 with 
the calculation result as vehicle position information. A 
relative heading detector circuit 22 detects a heading 

so indicative of a direction in which the vehicle is currently 
traveling, i.e., a so-called relative heading, for example, 
using a gyro or the like, and supplies the controller 100 
with relative heading information indicative of the rela- 
tive heading. A vehicle speed detector circuit 23 detect 

55 a current traveling speed of the vehicle, and supplies 
the controller 100 with speed information indicative of 
the traveling speed. A map data memory device 24 com- 
prises an information reproducing apparatus for repro- 
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ducing map data, for example, from CD-ROM or DVD 
(Digital Versatile Disc) on which map data is stored for 
each of regions, and supplies the controller 1 00 with the 
reproduced map data. 

[001 1] A key input manipulating device 1 , which is a 
manual input manipulation part for accepting manual 
manipulations from the user, generates manipulation 
codes corresponding to a variety of key input manipula- 
tions, for example, as shown in Fig. 2, and supplies the 
controller 100 with the generated manipulation codes. 
[0012] A microphone 10, a speech recognition circuit 
11, and a manipulation code converter circuit 12 com- 
prise an audio input manipulating part for accepting an 
audio manipulation from the user. First, the microphone 

1 0 converts a voice spoken by the user into an audio 
signal which is supplied to the speech recognition circuit 
11. The speech recognition circuit 11 comprises recog- 
nition dictionary data for each phrase which is com- 
prised of a parameter representative of its characteris- 
tics and waveform data. The speech recognition circuit 

1 1 conducts pattern matching for the audio signal based 
on the recognition dictionary data to recognize a phrase 
spoken by the user. Then, the speech recognition circuit 
11 supplies the manipulation code converter circuit 12 
with phrase data corresponding to the recognized 
phrase. The manipulation code converter circuit 12 
fetches the phrase data sequentially supplied thereto 

fromthe speech recognition. circuit 11 ,-and-searches an 

audio manipulation phrase data memory 30 built in the 
controller 100 for audio manipulation data indicative of 
the same phrase as this phrase data. Then, the manip- 
ulation code converter circuit 12 reads a manipulation 
code corresponding to the searched audio manipulation 
phrase from the audio manipulation phrase data mem- 
ory 30 and supplies the manipulation code to the con- 
troller 1 00. The audio manipulation phrase data memory 
30 includes a first memory region and a second memory 
region. As shown in Fig. 2, the first memory region pre- 
viously stores each key input manipulation and audio 
manipulation phrase data corresponding to an audio 
manipulation phrase, which prompts the same manipu- 
lation, associated with the manipulation code. On the 
other hand, as shown in Fig. 3, the second memory re- 
gion previously stores a manipulation eventually accom- 
plished by a sequence of key input manipulations and 
audio manipulation phrase data corresponding to an au- 
dio manipulation phrase, which prompts the same ma- 
nipulation. 

[0013] A CPU (Central Processing Unit) 50 included 
in the controller 100 performs navigation control for dis- 
playing a map with a current vehicle position mark add- 
ed thereto on a screen of the display 6 in accordance 
with a program previously stored in a program memory 
25. For example, the CPU 50 first calculates a current 
position of the vehicle in which it is equipped, based on 
information from each of the absolute position detector 
circuit 21 , relative heading detector circuit 22 and vehi- 
cle speed detector circuit 23. Next, the CPU 50 reads 



map data including the current position of the vehicle 
from map data of each regional segment stored in the 
map data memory 24. Then, the CPU 50 supplies the 
audio/visual output control circuit 4 with display map da- 

5 ta on which a vehicle position mark indicative of the cur- 
rent position of the vehicle is superimposed on a map 
represented by the map data. The audio/visual output 
control circuit 4 generates an image signal for displaying 
this display map data, and supplies the image signal to 

10 the display 6. In this way, the display 6 displays in ac- 
cordance with the image signal, i.e., displays the map 
superimposed with the vehicle position mark. Further, 
in the mean time, the CPU 50 controls the audiovisual 
output control circuit 4 for audibly outputting a variety of 

'5 audio announces through a speech generator 7 and a 
speaker 7a. 

[0014] The CPU 50 also makes a variety of settings 
for the in-vehicle navigation system in response to audio 
manipulations performed through key input manipula- 
te* tions using the key input manipulating device 1 or 
through the microphone 1 0. In this event, as a key input 
manipulation is performed, the CPU 50 controls to dis- 
play and audibly present an audio manipulation phrase 
which should be spoken when the key input manipula- 

25 tion is performed through an audio manipulation. 

[0015] Fig. 4 is a diagram illustrating a manipulation 
execution flow performed by the CPU 50 when it accepts 
-a-key input-manipulation or an audio manipulation-by- 
the user and performs processing corresponding to the 

30 manipulation. 

[0016] First, in Fig. 4, the CPU 50 repeatedly deter- 
mines whether or not the user has performed a key input 
manipulation or an audio manipulation until either of 
these manipulations is performed (step S1). When de- 

35 termining at step S1 that the key input manipulation or 
audio manipulation has been performed, the CPU 50 
determines whether or not the manipulation is a key in- 
put manipulation (step S2). When determining at step 
S2 that the manipulation is not a key input manipulation 

40 (i.e., it is an audio manipulation), the CPU 50 performs 
settings in accordance with the manipulation code sup- 
plied from the manipulation code converter circuit 12 by 
this audio manipulation (step S3). For example, when a 
manipulation code (WIDE) as shown in Fig. 2 is supplied 

45 in response to a manipulation word "enlarge" from the 
user, the CPU 50 reads from the map data memory 24 
map data which is enlarged in scale by one increment 
from the map displayed on the screen of the display 6, 
and supplies the map data to the audio/visual output 

so control circuit 4. In this way, the display 6 displays on its 
screen an image of the map enlarged in scale by one 
increment with the vehicle mark added thereto. 
[0017] On the other hand, when determining at step 
S2 thatthe manipulation is a key input manipulation, the 

55 CPU 50 performs settings in accordance with the ma- 
nipulation code supplied from the key input device 1 by 
this key input manipulation (step S4). For example, 
when a manipulation code "KITA" is supplied in re- 
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sponse to a "north upside key" manipulation of the user, 
as shown in Fig. 2, the CPU 50 reads from the map data 
memory 24 map data which represents the map dis- 
played on the screen of the display 6 oriented such that 
the "north" is on the upper side, and supplies the map 
data to the audio/visual output control circuit 4. In this 
way, the display 6 displays on its screen an image of a 
map, on which "north" is on the upper side, with the ve- 
hicle mark added thereto. 

[001 8] After completion of step S4, the CPU 50 stores 
the manipulation code corresponding to the key input 
manipulation as described above in a key input manip- 
ulation log memory 32 (step S5). 
[0019] Next, the CPU 50 performs a processing oper- 
ation by the audio manipulation information generation 
processing unit 33 (step S6). Specifically, the CPU 50 
first reads the most recent manipulation code and each 
of manipulation codes stored preceding thereto from the 
key input manipulation log memory 32. Next, the CPU 
50 determines whether or not a combination of the most 
recent manipulation code and each of the preceding ma- 
nipulation codes exists in the second memory region of 
the audio manipulation phrase data memory 30 as 
shown in Fig. 3. When determining here that the com- 
bination exists, the CPU 50 searches for audio manip- 
ulation phrase data corresponding to the combination of 
manipulation codes from the second memory region of 
the audio manipulation phrase data memory 30 as 
shown in Fig. 3 and reads the audio manipulation phrase 
data. On the other hand, when determining that the com- 
-bination of the most recent manipulation code and each 
of the preceding manipulation codes does not exist in 
the second memory region of the audio manipulation 
phrase data memory 30, the CPU 50 searches for audio 
manipulation phrase data corresponding to the most re- 
cent manipulation code from the first memory region of 
the audio manipulation phrase data memory 30 as 
shown in Fig. 2, and reads the audio manipulation 
phrase data. 

[0020] After execution of step S6, the CPU 50 sup- 
plies the audio/visual output control circuit 4 with an au- 
dio manipulation phrase indicated by the audio manip- 
ulation phrase data read at step S6 for visual and audi- 
ble outputs (step S7). The audio/visual output control 
circuit 4 converts the audio manipulation phrase data to 
character information indicative of its contents, and gen- 
erates an image signal corresponding to an image which 
is superimposed with the character information on the 
currently displayed map illustrated in Fig. 5, and sup- 
plies the display 6 with the image signal. Further, the 
CPU 50 supplies the speech generator 7 with audio 
phrase data "present manipulation" and subsequently 
supplies the speech generator 7 with the audio manip- 
ulation phrase data and audio phrase data "can be made 
with a word(s) Therefore, when the user has per- 
formed, for example, a "home key" manipulation, a 
speech: 

"present manipulation can be made with a word(s) 



'home' or 'select home'" 

is audibly output from the speaker 7a connected to the 
speech generator 7. 

[0021] After the execution of step S3 or S7, the CPU 

5 50 returns to the execution of step S1 to repeatedly ex- 
ecute the operations as described above. 
[0022] Specifically, as the user performs a desired key 
input manipulation (shown in Fig. 2) using the key input 
device 1 , the CPU 50 first performs settings in accord- 

10 ance with the manipulation (step S4). Then, the CPU 50 
searches for an audio manipulation phrase which is 
used when this key input manipulation is performed 
through an audio manipulation from the audio manipu- 
lation phrase data memory 30, and presents this to the 

15 user through display or speech (steps S6, S7). 

[0023] As described above, each time the user per- 
forms a key input manipulation, an audio manipulation 
phrase corresponding to this key input manipulation is 
displayed or audibly presented to the user, so that the 

20 user can utilize the audio manipulation function from the 
next time by speaking this presented audio manipulation 
phrase. 

[0024] Further, when a sequence of predetermined 
key input manipulations, for example: 
25 [home key) -> [destination key] -> [menu key] 

is performed as shown in Fig. 3, an audio manipulation 
phrase indicative of the contents of a manipulation even- 
tually accomplished by the three sequential input ma- 
nipulations: 

30 "A sequence of present manipulation can be ma- 

nipulated through a speech 'go home"' 
is displayed or audibly presented. 
[0025] Therefore, the user can perform the manipula- 
tion eventually accomplished by the sequence of key in- 

35 put manipulations as mentioned above only by speaking 
this audio manipulation phrase. 
[0026] While in the foregoing embodiment, an audio 
manipulation phrase is always presented each time a 
key input manipulation is performed, the user may feel 

40 annoyed if audio manipulation phrases known to the us- 
er is frequently presented. To eliminate this inconven- 
ience, the audio manipulation phrase maybe presented 
only when the user requests for the presentation of the 
audio manipulation phrase. In this event, the CPU 50 

45 uses the manipulation execution flow illustrated in Fig. 
6 instead of that illustrated in Fig. 4. 
[0027] First, in Fig. 6, the CPU 50 repeatedly deter- 
mines whether or not the user has performed a key input 
manipulation or an audio manipulation until either of 

50 these manipulations is performed (step S1). When de- 
termining at step S1 that the key input manipulation or 
audio manipulation has been performed, the CPU 50 
next determines whether or not the manipulation is a re- 
quest for presenting an audio manipulation phrase (step 

55 S20). When determining at step S20 that the manipula- 
tion is not a request for presenting an audio manipula- 
tion phrase, the CPU 50 determines whether or not the 
manipulation is a key input manipulation (step S2). 
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When determining at step S2 that the manipulation is 
not a key input manipulation (i.e., it is an audio manip- 
ulation), the CPU 50 performs settings in accordance 
with the manipulation code supplied from the manipula- 
tion code converter circuit 12 by this audio manipulation 
(step S3). On the other hand, when determining at step 
S2 that the manipulation is a key input manipulation, the 
CPU 50 performs settings in accordance with the ma- 
nipulation code supplied from the key input device 1 by 
this key input manipulation (step S4). After completion 
of step S4, the CPU 50 stores the manipulation code 
corresponding to the key input manipulation as de- 
scribed above in the key input manipulation log memory 

32 (step S5). 

[0028] On the other hand, when determining at step 
S20 that the user has performed a manipulation for a 
request for presenting an audio manipulation phrase, 
the CPU 50 performs a processing operation by the au- 
dio manipulation information generation processing unit 

33 (step S6). Specifically, the CPU 50 first reads the 
most recent manipulation code and each of manipula- 
tion codes stored preceding thereto from the key input 
manipulation log memory 32. Next, the CPU 50 deter- 
mines whether or not a combination of the most recent 
manipulation code and each of the preceding manipu- 
lation codes exists in the second memory region of the 
audio manipulation phrase data memory 30 as shown 
in Fig. 3. When determining here that the combination 
exists, the CPU 50 reads audio manipulation phrase da- 
ta corresponding to the combination of manipulation 
codes from the second memory region of the audio ma- 
nipulation phrase data memory 30 as shown in Fig. 3. 
On the other hand, when determining that the combina- 
tion of the most recent manipulation code and each of 
the preceding manipulation codes does not exist in the 
second memory region of the audio manipulation 
phrase data memory 30, the CPU 50 reads audio ma- 
nipulation phrase data corresponding to the most recent 
manipulation code from the first memory region of the 
audio manipulation phrase data memory 30 as shown 
in Fig. 2. After the execution of step S6, the CPU 50 
supplies the audio/visual output control circuit 4 with an 
audio manipulation phrase indicated by the audio ma- 
nipulation phrase data read at step S6 for visual and au- 
dible outputs (step S7). 

[0029] After the execution of step S3, S5 or S7, the 
CPU 50 returns to the execution of step S1 to repeatedly 
execute the operations as described above. 
[0030] Specifically, steps S6 and S7 are executed on- 
ly when the user performs a manipulation for a request 
for presenting an audio manipulation phrase, so that an 
audio manipulation phrase is presented corresponding 
to a key input manipulation performed by the user im- 
mediately before the manipulation for the presentation 
request. In other words, the audio manipulation phrase 
is presented only when the user requires it. 
[0031] In this event, the user may be allowed to set 
conditions for presenting an audio manipulation phrase. 



[0032] For example, the following three presentation 
modes 1 - 3 may be previously provided: 

Presentation Mode 1 : Presents an audio manipula- 

5 tion phrase at all times; 

Presentation Mode 2: Presents an audio manipula- 
tion phrase only when a sequence of predetermined 
key input manipulations is performed; and 
Presentation Mode 3: Does not present an audio 

10 manipulation phrase. 

such that the user may specify an arbitrary mode from 
them. 

[0033] Fig. 7 is a diagram illustrating another embod- 
'5 jment of the manipulation execution flow which is em- 
ployed when one of the presentation modes 1 - 3 is 
specified and an audio manipulation phrase is present- 
ed in accordance with a specified presentation mode. 
[0034] First, in Fig. 7, the CPU 50 repeatedly deter- 
20 mines whether or not the user has performed a key input 
manipulation or an audio manipulation until either of 
these manipulations is performed (step S1). When de- 
termining at step S1 that the key input manipulation or 
audio manipulation has been performed, the CPU 50 
25 next determines whether or not the manipulation is a 
manipulation for setting a presentation mode for an au- 
dio manipulation phrase (step S21). 
[0035] When determining at step S21 that the manip- 
ulation is a manipulation for setting a presentation mode 
30 for an audio manipulation phrase, the CPU 50 stores a 
presentation mode (presentation mode 1 - 3) specified 
from the user by the manipulation in a presentation 
mode register 42 (step S22). After execution of step 
S22 : the CPU 50 returns to the execution of step S1 . On 
35 the other hand, when determining at step S22 that the 
manipulation is not a manipulation for setting a presen- 
tation mode for an audio manipulation phrase, the CPU 
50 determines whether or not the manipulation is a key 
input manipulation (step S2). When determining at step 
40 S2 that the manipulation is not a key input manipulation 
(i.e., it is an audio manipulation), the CPU 50 performs 
settings in accordance with the manipulation code sup- 
plied from the manipulation code converter circuit 12 by 
this audio manipulation (step S3). After execution of 
45 step S3, the CPU 50 returns to the execution of step S1 . 
[0036] On the other hand, when determining at step 
S2 that the manipulation is a key input manipulation, the 
CPU 50 performs settings in accordance with the ma- 
nipulation code supplied from the key input device 1 by 
50 this key input manipulation (step S4). After completion 
of step S4, the CPU 50 stores the manipulation code 
corresponding to the key input manipulation as de- 
scribed above in the key input manipulation log memory 
32 (step S5). 

55 [0037] Next, the CPU 50 determines whether or not 
the presentation mode stored in the presentation mode 
register 42 is Presentation Mode 3 (step S23). When 
determining at step S23 that the stored presentation 
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mode is not Presentation Mode 3, the CPU 50 next de- 
termines whether or not the presentation mode stored 
in the presentation mode register 42 is Presentation 
Mode 2 (step S24). When determining at step S24 that 
the stored presentation mode is not Presentation Mode 
2, i.e., when determining that the stored presentation 
mode is Presentation Mode 1 , the CPU 50 executes first 
audio manipulation information generation processing 
by the audio manipulation information generation 
processing unit 33 (step S61). Specifically, the CPU 50 
first reads the most recent manipulation code and each 
of manipulation codes stored preceding thereto from the 
key input manipulation log memory 32. Next, the CPU 
50 determines whether or not a combination of the most 
recent manipulation code and each of the preceding ma- 
nipulation codes exists in the second memory region of 
the audio manipulation phrase data memory 30 as 
shown in Fig. 3. When determining here that the com- 
bination exists, the CPU 50 reads audio manipulation 
phrase data corresponding to the combination of manip- 
ulation codes from the second memory region of the au- 
dio manipulation phrase data memory 30 as shown in 
Fig. 3. On the other hand, when determining that the 
combination of the most recent manipulation code and 
each of the preceding manipulation codes does not exist 
in the second memory region of the audio manipulation 
phrase data memory 30, the CPU 50 reads audio ma- 
nipulation phrase data corresponding to the most recent 
manipulation code from the first memory region of the 
audio manipulation phrase data memory 30 as shown 
in Fig. 2. 

[0038] On the other hand, when determining at step 
S24 that the presentation mode stored in the presenta- 
tion mode register 42 is Presentation Mode 2, the CPU 
50 executes second audio manipulation information 
generation processing by the audio manipulation infor- 
mation generation processing unit 33 (step S62). Spe- 
cifically, the CPU 50 first reads the most recent manip- 
ulation code and each of manipulation codes stored pre- 
ceding thereto from the key input manipulation log mem- 
ory 32. Next, the CPU 50 determines whether or not a 
combination of the most recent manipulation code and 
each of the preceding manipulation codes exists in the 
second memory region of the audio manipulation 
phrase data memory 30 as shown in Fig. 3. Here, only 
when determining here that the combination exists, the 
CPU 50 reads audio manipulation phrase data corre- 
sponding to the combination of manipulation codes from 
the second memory region of the audio manipulation 
phrase data memory 30 as shown in Fig. 3. 
[0039] After the execution of steps 61 or 62, the CPU 
50 supplies the audio/visual output control circuit 4 with 
an audio manipulation phrase indicated by the audio 
manipulation phrase data read at step S61 or S62 for 
visual and audible outputs (step S7). 
[0040] After the execution of step S7, or when deter- 
mining at step S23 that the presentation mode is Pres- 
entation Mode 3, the CPU 50 returns to the execution 



of step S1 to repeatedly execute the operations as de- 
scribed above. 

[0041] Thus, according to the operation illustrated in 
Fig. 7, when the user specifies Presentation Mode 3, 
5 step S7 is not executed so that no audio manipulation 
phrase is presented. On the other hand, when the user 
specifies Presentation Mode 2, as long as a sequence 
of predetermined key input manipulations is performed, 
an audio manipulation phrase corresponding to a ma- 
nipulation eventually accomplished by this sequence of 
key input manipulations is presented through the exe- 
cution of steps S62 and S7. Further, when the user spec- 
ifies Presentation Mode 1, audio manipulation phrases 
corresponding to all key input manipulations are pre- 
'5 sented through the execution of steps S61 and S7. 
[0042] Also, in the operation illustrated in Fig. 6, an 
audio manipulation phrase is presented in response to 
a request from the user. Alternatively, determination 
may be automatically made as to whether or not an au- 
dio manipulation phrase is presented in accordance with 
a level at which the user has learnt an associated audio 
manipulation. 

[0043] Fig. 8 is a diagram illustrating another embod- 
iment of the manipulation execution flow which has been 
made in view of the foregoing aspect. 
[0044] In Fig. 8, the CPU 50 first repeatedly deter- 
mines whether or not the user has performed a key input 
manipulation or an audio manipulation until either of 
these manipulations is performed (step S1). When de- 
termining at step S1 that the key input manipulation or 
audio manipulation has been performed, the CPU 50 
determines whether or not the manipulation is a key in- 
put manipulation (step S2). When determining at step 
S2 that the manipulation is not a key input manipulation 
(i.e., it is an audio manipulation), the CPU 50 performs 
settings in accordance with the manipulation code sup- 
plied from the manipulation code converter circuit 12 by 
this audio manipulation (step S3). After the termination 
of step S3, the CPU 50 stores dateAime information in- 
dicative of date and time measured by a date/time timer 
5 and the manipulation code resulting from the audio 
manipulation in an audio manipulation log memory 43 
in correspondence (step S25), and returns to the exe- 
cution of step S1. 

[0045] On the other hand, when determining at step 
S2 that the manipulation is a key input manipulation, the 
CPU 50 performs settings in accordance with the ma- 
nipulation code supplied from the key input device 1 by 
this key input manipulation (step S4). After the comple- 
tion of step S4, the CPU 50 stores the manipulation code 
corresponding to the key input manipulation as de- 
scribed above in the key input manipulation log memory 
32 (step S5). 

[0046] Next, the CPU 50 searches for the same ma- 
nipulation code as a manipulation code corresponding 
to the key input manipulation from the audio manipula- 
tion log memory 43 (step S26). Next, the CPU 50 deter- 
mines whether or not the audio manipulation log mem- 
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ory 43 contains the same manipulation code as the ma- 
nipulation code resulting from the key input manipula- 
tion (step S27). When determining at step S27 that the 
audio manipulation log memory 43 contains the same 
manipulation code, the CPU 50 determines from the 
date/time information stored corresponding to the ma- 
nipulation code whether or not the manipulation code 
has been stored from the past three months or more 
(step S28). When determining at step S28 that the ma- 
nipulation code has been stored before three months or 
more, the CPU 50 performs a processing operation by 
the audio manipulation information generation process- 
ing unit 33 (step S6). Specifically, the CPU 50 first reads 
the most recent manipulation code and each of manip- 
ulation codes stored preceding thereto from the key in- 
put manipulation log memory 32. Next, the CPU 50 de- 
termines whether or not a combination of the most re- 
cent manipulation code and each of the preceding ma- 
nipulation codes exists in the second memory region of 
the audio manipulation phrase data memory 30 as 
shown in Fig. 3. When determining here that the com- 
bination exists, the CPU 50 reads audio manipulation 
phrase data corresponding to the combination of manip- 
ulation codes from the second memory region of the au- 
dio manipulation phrase data memory 30 as shown in 
Fig. 3. On the other hand, when determining that the 
combination of the most recent manipulation code and 
each of the preceding manipulation codes does not exist 
in the second memory region of the audio manipulation 
phrase data memory 30, the~CPU~50 reads audio ma- 
nipulation phrase data corresponding to the most recent 
manipulation code from the first memory region of the 
audio manipulation phrase data memory 30 as shown 
in Fig. 2. Even when determining at step S27 that the 
audio manipulation log memory 43 does not contain the 
same manipulation code as the manipulation code re- 
sulting from the key input manipulation, the CPU 50 ex- 
ecutes step S6. After execution of step S6, the CPU 50 
supplies the audio/visual output control circuit 4 with an 
audio manipulation phrase indicated by the audio ma- 
nipulation phrase data read at step S6 for visual and au- 
dible outputs (step S7). 

[0047] After the execution of step S7, or when deter- 
mining at step S28 that the manipulation code has been 
stored before three months or more, the CPU 50 returns 
to the execution of step S1 to repeatedly execute the 
operations as described above. 
[0048] Thus, according to the manipulation execution 
flow illustrated in Fig. 8, for a manipulation item for which 
the user has experienced an audio manipulation in the 
past three months, steps S6 and S7 are not executed 
even if a key input manipulation is performed to prompt 
the same manipulation as that manipulation, so that no 
audio manipulation phrase is presented. In other words, 
for a manipulation item which has been used by the user 
at a relatively recent time (for example, within the past 
three months), it is determined that the user has reached 
a high level of learning, purposely preventing the pres- 



entation of an audio manipulation phrase associated 
therewith. 

[0049] In this way, according to the manipulation ex- 
ecution flow illustrated in Fig. 8, it is automatically de- 
5 termined in accordance with a learning level of the user 
whether an audio manipulation phrase is presented or 
not, so that the user is released from the annoyance that 
a known audio manipulation phrase is frequently pre- 
sented. 

10 [0050] For utilizing the audio manipulation function as 
described above, the user is required to speak previous- 
ly registered audio manipulation phrases. In this re- 
spect, when the user speaks an unregistered phrase, 
the user may be audibly or visually notified that the audio 

'5 manipulation function cannot be utilized with that 
phrase. 

[0051] When a sequence of key input manipulations 
performed by the user may be realized through a key 
input manipulation other than that, the user may be au- 

20 dibly or visually notified to that effect, 

[0052] As described above, the in-vehicle navigation 
system according to the present invention, in response 
to a manual input manipulation from the user, audibly or 
visually displays an audio manipulation phrase which is 

25 used when the manipulation is performed through an 
audio manipulation. Thus, the user can know a required 
audio manipulation phrase without previously memoriz- 
ing registered audio manipulation phrases, so that a bur- 
den on the user is reduced for utilizing the audio manip- 

30 ' ulation function. 



Claims 

35 1. An in-vehicle navigation system having a manipu- 
lation setting part for performing settings in accord- 
ance with a manual input manipulation or an audio 
input manipulation, comprising: 

40 an audio manipulation information generator 

responsive to said manual input manipulation 
for generating audio manipulation phrase data 
indicative of an audio manipulation phrase for 
audibly prompting the same manipulation as 

45 said manual input manipulation; and 

an audio manipulation phrase presentation unit 
for presenting said audio manipulation phrase 
indicated by said audio manipulation phrase 
data. 

50 

2. An in-vehicle navigation system according to claim 
1 , further comprising: 

an audio manipulation phrase data memory for 
55 previously storing said audio manipulation 

phrase data; 

wherein said audio manipulation information 
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generator generates said audio manipulation 
phrase data by reading said audio manipulation 
phrase data for prompting the same manipulation 
as said manual input manipulation from said audio 
manipulation phrase memory in response to said 5 
manual input manipulation. 

3. An in-vehicle navigation system according to claim 
1, wherein said audio manipulation phrase presen- 
tation unit audibly or visually presents said audio 10 
manipulation phrase indicated by audio manipula- 
tion phrase data. 

4. An in-vehicle navigation system according to claim 

1 , wherein when a predetermined sequence of said is 
manual input manipulations is performed, said au- 
dio manipulation information generator generates 
said audio manipulation phrase data which prompts 
the same manipulation as a manipulation eventual- 
ly accomplished by said sequence of said manual 20 
input manipulations. 

5. An in-vehicle navigation system according to claim 
1 , further comprising an audio manipulation phrase 
presentation requesting unit for requesting said au- 25 
dio manipulation phrase presentation unit to 
present said audio manipulation phrase only when 

a request is made for presenting said audio manip- 
ulation phrase through said manual input manipu- 
lation or said audio input manipulation. 30 

6. An in-vehicle navigation system according to claim 
1 , further comprising: 

a presentation mode register for storing a pres- 35 
entation mode indicating whether or not said 
audio manipulation phrase presentation unit 
presents said audio manipulation phrase; 
a presentation mode setting unit for setting said 
presentation mode in said manipulation mode 40 
register through said manual input manipula- 
tion or said audio input manipulation; and 
an audio manipulation phrase presentation 
controller for instructing said audio manipula- 
tion phrase presentation unit to present said 45 
audio manipulation phrase when said presen- 
tation mode set in said presentation mode reg- 
ister is a mode for prompting presentation of 
said audio manipulation phrase, and for in- 
structing said audio manipulation phrase pres- so 
entation unit to stop presenting said audio ma- 
nipulation phrase when said presentation mode 
is a mode for prohibiting presentation of said 
audio manipulation phrase. 

55 

7. An in-vehicle navigation system according to claim 
1 , further comprising: 
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an audio manipulation log memory for storing, 
each time said audio input manipulation is per- 
formed, said audio input manipulation in corre- 
spondence with date and time at which said au- 
dio input manipulation is performed, and con- 
tents of said manipulation; and 
a part responsive to said manual input manip- 
ulation for searching for information indicative 
of the same manipulation as said manual input 
manipulation from said audio manipulation log 
memory and instructing said audio manipula- 
tion phrase presentation unit to stop presenting 
said audio manipulation phrase when said au- 
dio input manipulation is highly frequently used 
or when said audio input manipulation was per- 
formed at date and time later than predeter- 
mined date and time. 
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